D uring th e 'N e w V ents' S 0191 cruise in 2007, th e a c tiv ity and d is trib u tio n o f seep sites on th e gash yd ra te -b e a rin g H ikurangi M argin, o ff n o rth e a s te rn New Zealand, w e re subjected to a h ig hly d eta ile d in te rd is c ip lin a ry study. Here w e re p o rt on th e visual obse rva tion s and in situ m easurem ents o f physical p ro p e rtie s p e rfo rm e d w ith a ROV (re m o te ly o p e ra te d vehicle) and o th e r vide o-g uide d p la tfo rm s a t tw o seep sites in th e Rock Garden area; Faure Site and LM-3. The ROV a llo w e d firs t ever visual o b se rva tion s o f bubble-releasing m eth an e seeps a t th e H ikurangi M argin. A t Faure Site, bubble release was m o n ito re d d u rin g 4 dives, up to p eriods o f 20 m in utes. D uring th e fir s t dive, th is resulted in th e o b se rva tio n o f six v io le n t o u tb u rs ts , each lasting one m in u te over a th re e m in u te inte rva l. These o u tb u rs ts w e re accom panied by th e d isp la ce m e n t and resuspension o f se d im e n t grains, and th e fo rm a tio n o f small depressions, w ith a m axim um d ia m e te r o f 50 cm and d e p th o f 15 cm, show ing w h a t is possibly an in itia l stage o f pockm ark fo rm a tio n . D uring su bse qu en t dives a t th is b ub ble site, b ub ble release rates w e re ra th e r co n s ta n t and th e p re vio u sly observed o u tb u rs ts could no lon ge r be w itnessed. A t LM-3, th e stro n g e st m a n ife s ta tio n o f seep a c tiv ity was a large p la tfo rm (100 m 2), consisting o f fresh a u th ig e n ic carbonates, w hich was covered by seep fauna (live B a th ym o dio lu s sp. mussels, C alyptogena sp. shells and live Lam ellibrach ia sp. tu b e w o rm s ). Bubble a c tiv ity near th is p la tfo rm was less p ro m in e n t th a n a t Faure Site. O ur o bse rva tion s suggest th a t th e tw o seep e n v iro n m e n ts re su lt fro m d iffe re n t typ es o f m e th a n e release; m ainly by b u b ble release a t Faure Site and ra th e r d iffu sive a t LM-3. W e propose a conceptual m odel w h e re th e d iffe re n t ways o f m eth an e release and seep e n v iro n m e n ts m ay be explained by th e d e p th o f u n d e rlyin g h y d ra te occurrences and d iffe re n t te c to n ic h istorie s o f b o th seep sites.
Introduction
Gas seeps, i.e. locations o f bub ble release at th e seafloor, are w ide sprea d on co n tin e n ta l m argins (Judd, 2003; Judd and H ovland, 2007) . (Boetius and Suess, 2004; Judd and H ovland, 2007) . 
Study area
The G re in e rt e t al., 2010a).
Here, w e focus on Rock Garden, w hich is th e so u th e rn te rm in a tio n o f Ritchie Ridge, as o u r stu dy area on th e H ikurangi M argin, (Figs. 5.1. and 5.2.) . Rock Garden is an in fo rm a l nam e, given by local fish e rm e n , and refers to its rocky se a flo o r (Faure e t al., 2006) . The o rig in o f Rock Gas hydrates are suspected to be p re sen t at Rock Garden, even a t shallow subsurface depths. This is based on several BSR o bse rva tion s and a calculated h yd ra te s ta b ility zone (HSZ) fo r pure m e th a n e hydrates, sta rtin g a t w a te r dep ths b e tw e e n 630 and 710 m (Pecher e t al., 2004; Pecher e t al., 2005 LM-3, re fe rrin g to "seep site 3 " as described by Lewis and M arshall (1996) , is located in th e n o rth e rn p a rt o f Rock Garden ( Fig. 5 (Greinert et al., 2010a) and indication o f the area w ith observed BSRs (black dashed line) and major tectonic features w ith the w hite lines indicating the deform ation fron t (Lewis et al., 1998; Henrys et al., 2003; Barnes et al., 2010) . Outline fo r Fig. 5 .2. is also given. Land topography is derived from Shuttle Radar Topography Mission (SRTM) data. The bathymetry data is courtesy o f NIWA. The possible depth lim it for the GHSZ is indicated by the -630 m and -710 m isobaths (Faure et al., 2006 as w e ll as th e o bse rva tion o f an acoustic fla re , rising 250 m above th e se aflo or (Lewis and M arshall, 1996) . 
Methods and data

Single-beam seep detection
Due to th e high im pedance co n tra s t b etw e en w a te r and fre e gas, gas bubbles rising in th e w a te r co lu m n can be acou stically 
M ultibeam mapping
The 
Visual observations
Measurements o f physical properties
The ROV also was equ ip pe d w ith a sta n d 
Observations and results
Regional seafloor observations
Local seafloor observations
LM-3
Based on th e regional reconnaissance d u rin g , 2010) . This location was characterized by a negative sediment-temperature anomaly (see graph Fig. 5.11 .). and appeared to be u n re la te d to th e loca tion a n d /o r m o v e m e n t o f th e ROV (Fig. 5.11.) .
Faure Site
M ethane bubble-release rates
Thermal measurements
M o re o ve r, th e re was little o r no d iffe re n c e b etw e e n th e b o tto m -w a te r te m p e ra tu re s m easured w ith th e CTD and th e se d im e n t te m p e ra tu re s m easured w ith th e THP sensor ( Fig. 5.11.) . It was o n ly d u rin g ROV-5 dive, a t a 'ra in d ro p site ' a t LM-3, th a t a negative s e d im e n t-te m p e ra tu re a n o m a ly o f ca. 0.05°C was m easured in co m p arison w ith n e a r-b o tto m w a te r te m p e ra tu re recorded w ith th e CTD (Fig.   5.11.) . This d iffe re n c e in te m p e ra tu re is m uch larger th a n th e CTD's and THP's accuracies, 0.002°C and 0.007°C respectively. This could be plausible, since n e a r-b o tto m w a te r te m p e ra tu re s w e re indeed s im ila r o r c o ld er in com p arison to th e a nom alous se d im e n t te m p e ra tu re m easurem ents, ca. 40 m in utes b e fo re th e a nom alous m e a su re m e n t (Fig. 5.11.) .
Discussion
5.5.1.
Differences in seep environment: diffusive versus bubbie-reieased methane
The fa c t th a t th is te m p e ra tu re a no m a ly was observed a t a 'ra in d ro p site ' (and n o t in nearby m easurem ents) suggests a re la tio n w ith th is specific h a b ita t (Fig. 5.11 .) (Som m er e t al., 
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